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r x r n m-xizMKix, mm®;2^i8<DT^*uym%mi~ 0 m wt N r x 

OT^^nS^^VT/^UVS^Wf+JD^/HKSr^U, 1~3 0 O^fX'fc 

±IB-»«: (2) lc*5tt5- (R x O) -T'i$^5t^7^i^y5^|^ 
- (R x O) -T-^SftS^^T/l^uvgaSy^iWtflD. 

±ia- (r x o) -■ei$ii5t^>'r^wyi«, ^t2~i8^7;v 
^i/^**^ h\ ^nifi/y^K, ^fy^um 

±faR x O^$HS^#v^T;^^>^¥^f+^^^T$)5mtt N 1 - 
20 5 5 m^StV^iiUft 2#UtT?fc!K %tZs ~ (R x O) m-£>t»T% 

li. 5#±> 3Efc#SL<W\ 10^±, W£#SL<tt, 2 0^K'fc5 o * 
fc, <fc9$?3:L<tes 2 5 0^ #^il<fi, 15 0#TT'fc5 0 *^ 

2 8 0TO»tU\ «t»)^U<tt. lOftJbfife?, 3EJC»*U< - 
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tt, 2 0J^±T'fc5o tilts £*)fi*L<\*s 2 5 0^TT-&>9. 55^L< 

It, m^lO^l (#* L<tem<S>il#2 0#±) ^2«^m 

Sft: (A3) cDj&^fcH^ fcMM*£*0^tt#P*/H&ni<£i£tfSl 0£Ub 
(^t<lim«2 0£(±) ©38«»±(D|itfl: (A3) 

10 0~3 0 0(0®i(D|it^ (A3) i s l-4 0(D«5iOfl^ (A3) 
E m Lm<vmt 1 0 &$. L < tt 2 0 J£L±) , TOftiD*/t*m*s 

m 2 0 ~ 3 0 0 <£&|Stf>i££# (A3) 1 - 2 0 <D|KBB0¥fi# (A3) 

J T*>5. *»>#£L<f* % ^iflO^T, Efc#*L<Ht. 0a&#3ETF* » 

frmmb-rzz.bimtLLw £9#£t<tt\ mmm 5 - 1 0 comt^mmx 

25 T*>*Uf £V># % *'^f i/y^y f-/i/x-f/K aKJJ acf-i^v^ 

!J3-;i/*;7!J^x-f;K stf!) ^f-w>-^y a — /we-/ (2-^fv^- 2- 

ztf >J acf-i^^y =r— /nev (3-^^-3-^^/^) ^-tvk #!)^ 
l/^!)a-/K/ (3-^^-2-/7^) x.— 77K sKjJifl/^i) - 



25. Dec. 200 1 23:22 YASUTOMUAssociates NO. 0992 P. 23/51 




22 

/ (2-y<7vv- 2--?t-;\s) i— fvK #U if uy/y /we-y (i, 
1 2-^u^=;u) at— r/K ^DxfvysHD/oifvy^iJa 

-/wty (3 -y?vw- 3 -yf^;H x,— r/K y h^/K y jc^w:/^ y x 

—A-*/ (3->f^-3-^7^) x— rA\ 1 -^n#s3H'#J) =cf-uy 
?y=i— ( 3 - y 7A- 3 -7r^^) 31-7VK 0^5/^*-*$/ 

/Ky jc^i^y^y x— /i^e-y (3-^7^-3-^7^) cc— fvK 1-^-^ 
f;^^!)xfi/y^y3-^; (3-^xA— 3 --fr-As) a:— tvK 
10 y =-/UT/^=^:/7Ky xfl/y^!) x — /WE-y ( 3 - y 7^3-77^) =c— 
□ xA\ ATA3*>>#y x.f-vyfy 3— /t^y (3-^^-3-^ 

g j:— r/W 7 !) ^7/V3 !) xf i/y ^ J) 3-/^; (3-y^ 
jj] ;l/-3-y7^/W at— T/K 7£/^^!)xf vy^Jj 3-/^; (3-y 

I f/>-3-7*7x;i/) — r/K X? h^v^y acf-Vls? y 3-,WE-y (3- 

f. 15 y ^A- 3 cc— y h^i^y if-w^ry = — ^yrj^ 

M y (2-^7^-2-7*n/<=/l/) at— r/K x^^ijxf uy^j) 3-^ 

20 -/wey (2-^7/v-2-7n^) rA^tf 

±IE 5j? y TA^y^y n-zwey (y ^) T^lJAfiftac;*? 

AfcLTWu Tie-^ (3) T**ft*ffc##n?fc5£fc##*UV\ 

25 CH 2 =C— R 6 

I _ (3) 

COO(R x O) n R 6 
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Wf+Jta*/Mftfc*U 2~3 0 0©ttfc5, 

±ta-ns5C (3) (R x o) -t^hs^^t/^w^ r x 

io 3 00£>$re&5 6 p^3 o o^®^5i, M&#(o&&m*&Ti-zz t\ztt 

5 pOff*LV^Hi: LTft, 2^±T**>t>, ~ (R x O) p-0$>-C-s 

r 

iu 

M <P$f*U<«2 5 0^Ts 3£^»*U<tt2 0 0£ilTx »C#*U<lil 5 0£1 

20 t<, ^fCv 2 5 0TO»fU\ i^J: L<tel OJfiU:, XJC»*U<tt 
20J^JhT"£>$ 9 £9#;icb<te200#T> £K:#$L<Wtl 5 OfiAT 

i* 5 2 0^±) <^2^CD^^ (A3) £>&^<&fc>-g\ fcSV*tt**©*F*9fl- 

& (A3) ©3B^*>**^we»n5, nt^ m%>&t>itzp<otomkLxn* 

?MD^^t p ^ 4 0 - 3 0 0 <^I|(D|i^ (A3) 2-40£>f£@£>~ 
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i&Sft (A3) h<Dm**to1£ «§.bp<DHtel OS*± N 0$.L<\Z2OU±) . 
Wf*3DP*A^fcp #2 0-3 0 0 £>$£B8<fl£I;ft: (A3) 2~20<D$a|g£> 

mSi* (A3) i(D»^b* (filp^Httl OJ^Jb, &3eL<(*2 0£UL) 

T*>5o J:«J»*U<tt x ^KtfclOJ^Tx HK#£L<tt. ^»3J^Ts « 

15 ±|B (T/1^3>^) ^!)7/^l/y^!)3-/^/ (^^) T^y/i^^x 

'V— A\ 2-^n/V-;K 1-/^-;k.2-^/-;K 1 — '>:?V 

— /K 3-^^1^/— /K A\ 1 A\ / = 

20 ^T/Wn-zU, 7 •> P /K *fe^/^T/V=i— /K y flsTflsa — ;v 

^^it 1 - 3 OOKKSiT^a-^ ^n^*^/~A/£©&*|fe3^ 

/K 3-^^-3-/7^- l -^-;v^^^ii:3~3 owf&fnr/t^- 
/w®©v^-ma»lc % j^=ff$:2~i 8<97'/i'3ri/^;3-*v'Kg£i~~3 0 0*/W+ 
25 i)Dlfc7;i'3^!J7;^V^!)a-/^i, (/^) 7^y;i^t^ 

/M#y) (^t2-4«07/^i/^!)3^) r^y/H&x*^ 



25. Dec. 200 1 23:23 YASUTOMUAssociates NO. 0992 P. 26/51 



25 

* F^!)xfi/^!) 3 -;^; (y^) r^y K * Y**s {/Ky 
xfl/y^!)a^ 0#y) ^n^vy^!J3-^) ^y (y,$r) 7^wK 
/< {tKU sfi/^!) 3-/1/ (tW y?*i/i/^y a-/^} «ty (y^) 

7^!)V-K * h#v' if^J) =»— ^ 0#y ) ^ntfl/^ya- 
5 ;v (tK y ) yfuy/Pa-;W * J (^^) T^yi^-K ac h y acf- 

wy^!) a-/^; 7^yw-K h**s {aty^vyyy a— /u 
(*°y) ^ntfi/^ya-zH c**) y w-k aef*^ {#y^ 

{7f?y zc^uy?}) =t-/v (/Hy) ^nifi/^^y (^y) y^i/ 

io y^ya-M -ty (y*) 7^yi/-K 7*n^>>^y^ix^y =j— ^ 
5 T^yi^-K T'taTK**/ (^]Jxf i/y^jja-zi, (#y) -fu 

M tf i/y^!Ja<~/v) ^y (y?) r*yw- K 7*n^^^ y ctf-^y/^y 

| a-/u (aKp) Wy^Jl a-/i/} ^/ (y y I/- K -?utf**/ 

* 15 3-;l/} •qEr/ (^^) 7^ !J 1^" t*, 

r — 1 

0 J ^Ki/#yifvy^ya-w 7^!)v-f, {#y 

m 

m ^uyyy y ) /ntvy^ya-/v} qe-y (y*) r^yi^-K 

C ^f=3r'> {tf])^Uy?}) (#y) ^f^i^JJ -ty (^) 

r^y u— k ^h^y {tk y ^uy^v a-,v (*°y) yvvuyyy a- 

20 ;v (#y) ^f^^jla-zv) ^y 7*yw-K 

^uyyy a-/i/*y (y^) r^yv-K ^h*^ {^yac^i/v^y a 
-/i/ (#y ) trw^^y a-/u} *y (y y K 
(3K!)xf^!)a-;v (7f?y) y^u^y a-/v) ^y (y*) r^yw 
-K ^^h^v- (#!)ifl/y/!) 3 -/i/ (#y) /ntVy^Da^ (sK 

25 y) -/^i/^y a-/W q^y (y*) 7^yt/~K ^y^pxf 

i/y a-/wty (y ^) y K ^*y*v {#!)ifuy/D 3-/1^ 
(#y) ^ntf^ya-^} ^y (y*) 7^!)^K {*'!) 
xfyy^ija-^ (jtfy) /fl/y^ya-;W} *y (y*) r^yi/-k 

^*y*$/ {jKya-f-u^^y a-/i/ (#y) ^ei/y/pa-'/i/ (tK y ) 7. 
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{tfy^u^y (#y) ^n^^ya^) (y^) t?v 

y T?V ^-/h^i^ uy^)Ja-;U (#y) ^nf 

i^^Da-^ (*K y ) /fi/y^!Ja-/w) 7^!)i/-f N ^ 

Y*i/-#))^vvj?y n-/^/ <^^r) r^yiz-h, ^ b y 
^v-^ya-/^ (#y) 7^wk 
^ h^ix {tfy^^i/^y * (*°y) w^y a -a-} 

y i/- k y**y {^yac^v^^y a-^ (jK?) 7*0 t-u-^ 
ya-yu(Tjfy) ^fi/y^y^-^} r^yu-K ;i-/*y 

■**y {tfy^^yfy a~/u (#y) ^ey 

IJl'-fv /-T/^-iy {^y Ji^VV^'y a~/V (jtfy) /nfcVy^Da^ 

{*!)xfky/ij3-;v (#y) ^nifv^^y a-/w *y (y*) r^y 
w K 7%;**/ {^yifi/y^yn-^ (#y) yfuy/jja-zv) * 
/ r^yu-K 7*#/*-> (#yifu^y 3 -^ (xK y ) yntf 

u^ya-;l/ (tfy) yfi/y^!Ia^) 7^yv-K 

{#yxf^y 3 ^ (#y) ^at'vy^ya-;!/} qey (y^) 7^ 
y K t> y s s ?%/* :f y {tfy^f-h-y?}) 3-/w (#y) y*3~vyjfy 3- 
/W ^/ (y*) r^yu- k V s y<f*;**y {i&y^yyfy^-^ (# 
y) yuifi/x^y (*°y) /fyy^ya-zW (y*) r^yv 

— K Kf* / D if I/y ^ y 3-/^ y (^^) 7^ y i/_ ^ ^y 5 ^ 
1r/*t*/ {i&y ^*f-vyyy zi—fv (#y) ynt^y^!)3-/H ^e-y (y, 

r^yi^-K Kf^y^y w^f-i^^y a-/i^ (#y) -f^vy? ~ 
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y=i-/W (y*) r^y v-k K^y*-^ {#y ifwy/y =*-^ 
(#y) /ntv^ya-^ (#y) ^u^^-zn ^y (y*) 
y u-K 

s i-;*cis {tfy^uyy}} (#y) /o^i^y/^-zW *y (y 

*0 h !)7*/^> {tfy^i^^y u-/^ (#y) ^vy 

(#y) /nt'i/y^Da-^ (#y) y^^y =t-/W (y^) 

° (*ny) yj-isyyv =t-/v} *y (y*) 7?y i^-k 71^77*/^ 

I {#y jt^v^y /nt'i/^M^ (7f?y ) r/^-u-^y 

w =-/W ^e-y (y*) r^yu-K ^y^*;^^!)ifi/^!)3-/p 

m 

M 1 

fU y) 7nifi/y^'Ja-/k) ^; (/^) r^jwK ^t*/^(* 

n= 

m yxfi/y^y 3 -;K/jfi;) 7*fvy/!J3-/H (y*) 7*yw-K 

a 

M= ^^x^y ^> {TKy^i^^y (#y) /neuy/Da-yi/ 

y) -frwrv =»-^w it?) r^.yw-K 
20 ^-y-r^y ^^y^^i^^^y =>— (y?) r^y^-K 

(y*) r^y u«-k ^t7*;^y {^y^wiia^ (#y) y 
fyy/!)3-;H *y (y^) r^yw-K -^f-x # y {#y^i/ 
y^'!J3^ (tf?y) yntvy/y^^v (#y) 7*fuy^*!)3-/W *y 
25 (y*) r^y-K ^7*/^!Jxfwy7'!i3-/^; (y*) 
y v—k ^7*7*1-/**/ {tfy=.?is>?y ^<~;v (#y ) /nfi/ 
<*y (y*) 77i)y-F, ^y^r^y*^ {^y^i^^ 
ya-;u (TKy) 7*fi/y^!J3-/v} (y*) 7* y k ^t^t* 
y*s/ (^yxfyy^'jawv (#y) /ntvy^ya^ (tK y ) ^ 
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3-/i^et/ (y^) T^yi/^h, ^^^-r^f-y *v {tfy^i'^y =»- 

A (#y) 7'Dei/y/!J3-;H *y (y*) r?yv-K ^^xtfy* 

i, W!)xfi/y^!i3^ (#y) y^^y =*-/W =t; (y*) 

5 i"-K ^^r^y {^yar^v^y 3-/1/ (#y) /otVy^'!)3 

-A' (#y) -fT-isffy aww ^y (y y 1/- K 

{tfya^u^y (#y) ^nfi/y^^-^) -ty (y 

-A (#9) ^BlfV^Ja^ (#y) ^fuy/jja-zM ^y (y*) 
fu 7^!)u-h, ^^D^yb^7H!)cxfuy/y!)a-/i/*y (y^)T^yi/ 

| ;v) *y (y*) rfiju-h, ^o^y^^i/ (^!)xf yy^ij a-^ 
15 (#y) yfuy^!J3-;H ^y (y?) 7^yi/-K V^n^^b^v 



ry {^j)xfyy^)j3-;i/ (#y) :/n tfw^y (#y) ^l^^^y 

m 

m a— /u} ^ty (y*) w-k ^B^y^yifu^ya-^ 

□ 

y) ywu^yy *y (y^) r^w-f, >^ n^y*^ {# 
20 yac^^y a-A- (Tjfy) ^yy^!j3-;W ^-y (y*) r^yw-K 
i/?u^*y*i/ {tfy^f-u^yy a-/u (#y> ^n^i/^ija^ (# 
y) ^l^^ya-^} ^y (y*) r^yu-K 

±15 (7;^^-y) ^D7/^yy^!)a~;^/ (y £-) 7^!I/^X7 

AttTttx _hlfiH&5S (2) TStZtiZik&miomz^ 7x;^#j)xf 
25 i/y^Da-/!/*/ (y*) r^yv-K ?^y (#y ifuy^u a- 
a (#y) 7 , Qtyy^!J3-/H ^y (y?) r^y w-k y*y*is 
y^uyyy =t-/u (tk y ) ^vy/ja^} ^y (y*) r^yv— k 

:7*y*i/ {^yai^ix^^y =t-/w (tJ% y ) /o^yy/!)a-;v (#y) ^ 
fyy/yawW (y*) t^dw-k (y*) 7!)W^y^f. 
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uy^!)3-/^y r^y v-k 7!J^t^ {tfy^i/ 

>->ry (#y) ^ntfi-y^y (^)T^yu-K 

(^^) 7?y i^-K TD/^v- y^f-^^y 

!)7/^V'y/!J3-/i' ; e/ y/Hg^Tvwoffii::^ (7;va^ 

10 /l^ru^y ^-^it^uj ^m^x^mwm^hz* z<D£??m&fct 

£^&1~2 2®<P7/l'3-^-^ijf&l~2 2^)7^l:^|S[2~4 0t 
^^T/i-^U'>'?r 1 — 3 0 0^/^#JP$^fcT/^/^y 7/^wy/D 3— ;^ 

15 ?D^^^^^l:^t^^:2-4 0^y 3-;K^5jZ^^nqE.^2~3 0 

7^yw-K (#JJ) ifW^!)3w^ (^^) 7 
*V W K /KD/nf^JJn-;^ (^^) y K (#y) 

(#y) /nf^D^/^ 7^uv-^© 

20 y) r/^i-^^y 3-;ki? (^^) r ?])u-hm-, vv^uy-yv =*-^ 

DT, ±fSS£i;ft (Al) \ (A2) x (B) (A3) #0-<0*<9fflLG>¥ft 

25 ft (c) fc£A/T»t>J:v\ ^^(to^gft (o am #T©t><0«M*#a 
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9) 7* JJ/HR^VfTK it 9) T9DMSt^*i/JK 9) 7 9 V )\<-Wf 
5 /l^O fcr—zVcc^Mg ; Bt#7 y /V^<D7 V jus.*? 

±Uttfn&*/i'tf>'Wll**fcbl&mk 1-22 ®v>T;i'=-/i>k<Di?^x 

x/K ±IB^fiSft^^^^gi^H«[l~2 2<DTZtst<0*S7$ h\ JL!2 

10 7^yi^-K M)^fn^D/N>^ JJ v- h^ortfg 

7* y V— hm ; tTrvW*/nfc*-K (*9) 7y;W*^-h, 
2~ 7^ y vS-y^/VX/ls^—h, 3- M*) 7^!)a#^n 

fcVU* /!✓#.*— K 3- {*9) 79 y Kn*5^/Btf^A'# 
K 3- 7^ y a=¥->- 2-t Kn^i//n tVW*/Wfr:7i-/Voc 

15 — fvK 3- (^^) 7^]Jn^-2-t Kn^v'/o ^^^^^y 
y*:r-K 4- 79 V n^^x/W^/V-**- h , (^) T^y^7 

U7f/W/^^ (^) 7^!)^7n'if/^^*yl 2-^^ 
T'd/n'^^/^^ 7^/1^75 h\ ^XsV^frlb^WQ^fflfa* 

20 «7^^*6. 

7^y;U7^h\ N, N-i^xvP 7^y^7UWfifll 
7 5 K3R ; 7y ^7/^3-/^^)7 JJ/HR ; ^W^/xf/i' 7^ 
y U~f#<0*fift7$/{b£-ft«; * Y^i/tfy^isy?}) =r-/wey tf= 

25 7vk #y x^-u^y 3— /w^e-/ tr^/i^c— t/k * h^tf y^f- v 

t Kn^r^xf/u 9) 7^ryv-K fc Kn^^n^ 7*y 
1"-K ^ h=^>a^vU- (^) J9V Wh % ath #5/3:^ 7^y ~ 
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ig«^7 y ?i>$®igtt&& ; ; r/tr*- 2 p< f/uyn tra-^r $ 

S —/MIL t°n^S^^ h y •> A. *M7/U7t K** h £A*/l^*v-l — 

iy 

20 f)fe^^V7;^l^^|ifctt5^!l7^1/W ^^^IS^Sfls: (A 
1) , #PT^*^^!?3-^*^iBbJ|l*ft: (A2) * (A3) ^l^Xtt 

(A) t N (B) i^tp^Sfr^^ 



. mi iy.n y Abu i umi &as soc i at es NO. 0992 P. 33/51 




32 

&&W>M^ 7fi>7~*—;K *?fi^ t 7°*—;K Yftt^f- 
8-^/v*yf-3, 6-^^^^-^^^ y'pyhV^-^ Kt'> 

ta^-a- ; ggy >-^ N yiswos (&&y >gs^ h y ft^y 
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±m&m&j?mt, ®ftRX'i>mmx.X'tn?z.ttfX'%% 0 tit, 

5 &mzffcVXtiimt$ft%'®&k LX\t, <*ft<D\><D*®imX%, * ; 

Vif> N h/i^^ Sr'yVl/^ v^n^3rf-:/ N n 

i y 

n turn ^m&^Mmft&#v±xzit&^ m£mtbmz%fc®&ft\m 

u 

kLXit, m%0X:U±X'hZ>Zkm : }*l'<, *fc, l 5 OX:£lTXhZ>Zk 
25 ##*U\ £*)ft-£V<tes 40°CJ^±T'fc^, HK#£L<te, 5 0^^ 
T*£>!9, tffcJJSlXtt, 6 0mTW, e t<90tt<ft, 12 0t 

^TT-$><?, HK#£L<tt N lOOWCfc^ #K#$L<f3: x 85t^ 
TXhZo 
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±E**#*a5T?tt, ±B*l&fll**'#:'**¥*fc (B) <7>*fQ*fc£0<-6 
5 Omo iyobVT&mi$.f$ft<D&m&ZfioZkiWtL\,\ ?fimn*r/utf>m 
iiil^ (B) Otfp^tt, *IMb#^# (B) ©±*^»tio 

Omo l%£Lfc£#KU 4g^J^Lrv^^l&^^^^^mi:^ (B) © 
mo l%tl^tl5ril^5, ^IfcW*^*^***** (B) ©4»?d$#6 

omo 1 *s^xm^*5ft$s^^±^e>i a s »e>H5*s^ 

<tt\ 5 0mo l%£XTT**>»9s 5^*U<tt, 4 0mol%KT, 
L < ft % 3 0 m o 1 %^TT*fc D > mzft t L < te\ 2 0 m o 1 %^T"e$> «9 , 
fttffJUtt, 10mol%6lTT?*5, 
±l5^ISfd^;v^>'g|^mS^ .(B) O*fb^*r0~6 Omo 

fr^T^g&fp^tf^^gft (b) fcfcv^TJtffiHRa; (1) t^tts 
20 ^s-a-Kftt 5 c ^ j: «9 fx 5 jjmmmmxhZo 

(&T> TGPCj £v>5) laS^JJ l/y^y 

ons^^fi (Mw) am 5oow±:X'hzzk&ft*L<^ atcs 

J:9»*U<tt. 5 0 0 0J^±-e$>i9, &fc#£L<tt8 0 OOJBU:T?&S. * 
fc N <fct>#£L<«:. 3.O0O00^n*>D, St>»*U<tt N 1 0 0 0 0 0 ^ 
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0k # J: D S)J £ £ *v 5 M -e h 3 e 

10 1. Na OH 3 OiS%a q. SrlV^pHl 2-1 2. 5 MfSg-f S e 

ry 

w 

m fe#tt5o (1000. 3500, 8000, 15000) 

Q 

20 1, NaOH30ES%aq. «rfflV>tpH l 2-1 2.' 5 (dii^T-5o 

2. 1r^h^P£iJ (7Ky^r-7K^) ^x/^i'-^--eiM, 5ot;<?g: 

25 4. i^^h^&P#J£Pg^$fIg (^ffij^ft 6 0 0 0 ) 1" 5, 

GPC^»#*/^-^^l:^J;ij^®^fl:W:«v^^5 (1 3 0 0 0) . 

mftm®m&Q&.fi t vmmy&mAnmjjtf o . o 1 mp a &±k*.« £ 5 tc# 
: o . 1-1 o m§%^ii3i 



a. vtc. mi iy.£D y Asu i um i &as s oc nu. uyyz P. 




36 

7fai/:FILTRATION SYSTEM PS-2 4 0 0 1 

mm : A I p - 0 0 1 3 

fcffC: ^I^'UT^Un^bP/l, (PAN) 

10 itm : mfofik (mm) :0. 8mm 

g (*) : 1 0 0* 

1 *f$Jgl®& (cm 2 ) : 1 7 0 
| ^^M^i: : 6 0 0 0 

2 fcmtkW : (kPa) : 1 0 0 

GO 

15 ftffl^rtii&g 0t) : 5 0 

rU fcJB^TfigpHtSB : 2-1 0 

ru 

m *S*a.— /W-sj-fcfc (mm) : 20</>X130L 

20 XArtf^mmM) am 3mgKOH/getm5r^ff*t<, ^fc, 

9 0 0mgKOH/gjyTT'fc5ri:^tU\ 3m g KOH/gjfei"C$>5 

i!)^l<l45mgKOH/g£(±, Xfc#£L<ttl OmgKOH/g^J;, 
J:D3ElC»*U<ttl 5mgKOH/ggJb, #Cji?ll<ti2 0mgKOH/ 
gRk, ftt>0*U<W:2 5mgKOH/g#JbT-fc5<, <fc!?#£L<f* 
5 0 0mgKOH/gOT, JE£&$ IX 1*4 0 Omg KOH/g^ <t03E- 
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£ t<tt300mgKOH/g UT, m^Bt Kli2 00mgKOH/g 
SXT, tt^L<ttl5 0mgKOH/g^Tt'$)5o fc*5* T 
CAVtt TI5T C AV (ft^^^ySKI) »SftfrfcJ:?)»j£$Jx5ttT?*> 

So 

g ff*L<tt5 0M%&Uu I^.l<U6 0li%^ J:9Kte#*L< 
W tt 9 8 MM%&T. L < 14 9 7 M%#T* J: *> JCfcff* U<tt951 

Li 5 

m 

r 15 5 e fcfc, NMR — P EGlliv TSBNMR-PEGg^Sl^fe 

5 J-i D»!l3£$n5iST'*)« e 

P s# (ad Rxfi*mft*;i>>tf*mnm{t (b) ^tpms«c^*#s^u 

20 £fc N 2 0. ora%#TTfc$£*#ft*LV\ ) O. 0 0 l'Sfi%*«T<fe« 

#=/i'5i:3it<ffiZffs/BU »7Kttffi*5fl£T-f5*5^^sfe (5o J^^SLO* 
25 0. 0 1**%»±, J5fc#*L<ttO. 05m^%&±, ADXfctffcKtt 
0. KttO. 5*ft%&± % *t>#*L<ttl. Ofi 

0. 0II%^T, J:9W:#4U<I48. 0Mk%#Ts #fc#*L<tt5. 



n. uec. zuui aril 
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*HWfc*5tt$GPC#*fiiffl;g&# % 'H-NMR (4 0 0MHz, 2 00 
MHz) M&AfK 13 C-NMR<|iJ£&#, I R»**ft, ^GC-MAS 

s»jj£sm*k m&ftommzki*. NMR-PEGa^aijs&ft&jgATt^-r. 

5 GPC^ftiMg^ 

: ly^ilKTSKgu ardcolumn SWXL+TSKg e 
1 G4 0 0 0 SWXL+G3 0 0 0 SWXL+G2 0 0 0 SWXL 

: * 1 0 9 9 9 g , 7tMfj;;u600 1 g O H^f* h y ? 

frii^I; : 1 0 0 n L 
IfvrTVMftg : 0. 51S% 



W ^Bt^Sfcit : 0. 8mL/sec 

5 ^7A^ : 3 5°C 

m 

s 15 SW:^!JxfVy/ya-;K ttTO^f (Mw) 2 7 2 5 0 0. 2 



19300, 85000, 46000, 24000, 12600, 4250, 7 
1 0 0, 1 4 7 0, 

B#Water sttH *ft£JBff&tt« 
Sfffy7l>: 0*Wa tersttl MILLENNIUM Ver. 2. 1 8 



< 1 H-NMRif^ (400MHz) > 

: v a r i a nttS! Unity plus (4 0 0MHz) 

mm : 4 0 0. 0) 

25 mfc&ifr : 9 Og^/V* 2 2. 5 » s e c (4 5 fcflRJt) 



20 



3 . 0 s e c 



160 



< 1 H-NMRMM-(2 00MHz) > 
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iS: va r i anttl geminin2000 (2 0 0MHz) 

mm* *mm m*&mfem 199. 9) 

mfe$k1fr : 9 O&'t/V* 10/isec (4 5fl^</W*fcRilt) 
5 #*>B*W 1. 2 5# 

&gm% 16m 



< 13 C~NMR®l^f4 : > 

var ian&I Unity plus (4 0 0 MHz) 

Hi : 10 0. 6 ) 

: 9 O^/l^ 15. Usee (9 0&/-*/W*£> 1 / 3 SrfiBlf) 

'H^/^tB^J 3 8dB 

^*>^Ff^ 0. 9 3 9 s e c 

15 ^t&iHifc 2 5 0 0 00 



< I R*fc*fr> 

fijllii : B I O-RADftU FT-IR 
20 5%©**^7K«««:^'r=»>A«|ci» (&JO. 0 3mL) fit, 
(2 5*0, 0.0 0 1 MP a J^T, 1 0#£LL) 0 



<TCAV (fg^/^vKBHffi) ay^#> 

25 «tt : BMM&M COM- 5 5 0 

0. lmol/L fd^&KHIx^ttA #ft^^ttag f 

n (77^-) 

0. lmol/L m ft%ttXX*tt» ftft&tffJflttX 
: ^^^^Tk/Tir h~ K y 5 0/5 Og&% 
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'0)1 0 OmL©k-*-t:t^y hmwittgui g (Ba*£tM*T?0. 2~ 
0. 5g) mm-t* (W g) (/h*A£AT4«f*T) o 

®±SBJftife*^5mL«:8SaDtpHAS3^T (#*L<tt:2. 5^T) fcfco 

®^l^*^e>^2^ft^T'lC^H^^b^fy DAf (V mL) 

f n : 0. lmol/L HfikQcto? T 9 9 — 

nv (11%) :irp< yfiMog^|g$ 

10 TCAV= (VXO. lXfnX56. 11) / (WXNV) mgKOH/g 

<M«?GC-MAS S»|j£*fr> 

$1*1 : 0 ^f^tt^ N - 5 0 0 0 E1II 
15 # 9 A : G L s c i e n c e tfcHS D B — 1 (0. 25 mm X30mX0. 25 
ix m) 

Curie Point Py r o 1 y z e rlUS 5 9 0t 
W°^7A : 50t (Hold5min) - (5°C/xn in) - 1 5 0°C- 
(1 O e C/m in) - 2 5 0°C (Ho 1 d 5an i n) 

20 

25 tt*>&B*£'*tt*-r«. 

<NMR-PEGfi<DWj£;Srifc> 
l H — NMR (2 0 0MHz) £ ft S 3 . 3-4. 2ppmtW 
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3-4. 2 p pmt'-^^)li%^iMfflV^ 

5 # y : WWW**/ L % *EftMMlT*#*t o . i E 

fi%»T^*S*-C«B$*5o NMRt?4. 9-5. 2ppml:l(0e-^i5 

10 &S:j&&® : ^!JT-AXIi^ h$-y#V^U^?V =3-/M** 
| £M*O-OCH 2 CH 2 -Ofii;it£jfc&T:j3< 0 

J5 0/3 011%, Mw2 0 O O 0-3 0 0 0 Oj , BBteSlU 

= 5 • 

15 «6T*5< 0 
Hj M : O. lmg^^lt#i-§ 0 

ry 

05-1. otfc^t^yfi^^ MM4-»7M4#I«I--<d»£\ ct^^ip 

25 ttTffit?ttMi-*o 

♦WOU^vKir^i'Mj I S R 52 10) :*¥#-tr^f4±£!L T - 
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m~*'t*m» (e) #5 0 0 0-600 OmPa • sffcSLo t GDI? £ 1/ Y 

±* isv&zmmm&m® j i s r 5201 

^/t^/l^driJ— : hft&l N-5 0 tl5L 

@$k 1 :i$gl39rpm. ^$5 6 1 r p m 
10 @iG2:gis285 rpm, ^125rpm 

S it 

° T7t^ttS!-a>-f^^<7 7 ( (3 0 0mL) ) : @ 3 

| -!7/<*@l6tt«W-: TV-2 OM^tf/^f >-K;UT-A/l 0 r pm OK 

B mmmitm 

20 

2 5°CfcfBi&$*Vfc, fi*>f7^Kt^>M 0 8 0 g, ir^HSiSfS 
Slffi^-Wl 3 5 0 g«r*/v*/^*^--fc:AJx* HfelTl 0Wm#Lfc@L 
^aO"fer^>-b^pSiJi:m^J$:^Ptfc^^-^|fe7k2 7 0 g (2 5°C) £ 

25 £#5 0 

fi^C-f^T^^^f-y^SioniS^IS 2L S TMi9 0m 

m, ±$Piimil0mm N I^i4 0mm) KA*V i&WUfcT LT^P> 1 £ 2 0 

CSl^^^yy^-y (±»rt«5 0mm, TffrtSlOOxnm, _ 
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U r<0 2^IWI*7c- |j£ (mm) £-f3 c 
S«i:S:2. 0-4. 0»fiS%ltWfttfc^Tx gii^hy^Kir/^h 

10 ffl0*l&pftfc*&*, (Ci<DB#<D«UpaS:S*^inai:«^i-5 0 ) 7n-fji 



;U 2 0 0 + 2 5mm^)|Sll'lt«:2^±«i; 0 0±5 0 



a* $ 2. 0-4. 0^%<&«Sffl&tt1*ftfc»£\ miMSSrO. 5ll%i^ 
15 ^JO^pa^r^^^o 



C mtmt^n^mM^^r^^x 5 0 g (2 5t) ^an*., sowsi 

il^Dt^T$:f 7t*ttir;a-7^^ 77* (3 0 0mL) lcA*K 
f»7l:lV^T6 0#Bg-C^C3 OEk &fc3 0EUR#U ir^l>^-;*h£ 

25 —y/^IStelStfW- (^ fc'VK/WOfitgtrl 7^5mL<??g^^^&gtCp^ 
JK^5>3. 8 cm) &£#D <9«8M£ii>fe <9 ^ffi^tT^e> h-*/H 0#^ 

(d) t-t*. 
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Kir^ 6 0 0 g^ty^M2 4 0 g £\ ^/i^/i^ tcAtv^t, 

<P¥£&&}|i]£1-5o 2 E]fTV\ 2@^^I^I/i (e) t~rz> 0 
*k&n (d) (e) ***y YWift&Mb-th. 

5 

< # /us/ »7 A^atf ©»3£^& > 

/US/ •> A : p *#fcl*tfc« S S # 8 0 

*/U*/U$ 3rf— : 7fw<^ h&m N-5 0 tg5L 
Hlfel : £$£139rpnu 4£$s6 1 r pm 
0^2 : 6152 8 5 r pm, ^fel 25r pm 

15 7"72f#*±iil PACK-ACE (6 0 0mL) 
^ 5 *M>— : lOOOrpm 04 

BlMti:lHl^lc6r pm^ ta — * — No. 2 S a -*-£ir jy h LTtf> b 3 

20 

g^^h^WJ^^PLTc-Y ^-^Xtfe*7 5 g (2 5t) fciiflPU EIS2 
25 T?HK5#Bg&#U S^toA*^*. 

&£&A^Tfc^?*^^i!l0raffi£S§ 2L. TOT9 0m 

m x ±g&i£#l 1 Omrou 1 4 Omm) KAfts ^ ^£&7k«J;6>£> 3 0 
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^T^\y^m^^tiM^5 5 mm, ii5£ 5 Omm<£*£flj§5<£^§§^^ 
®J£U Z(D2^(DW.<D¥-i%m.*7*-m (mm) <ti"§ 0 

$2v>Ts 2 5tH::^&£ntf:^#/W/?A3 0 0 g i: MI SMfttaft 
(Dt^ y h^J?:iiB Lfc^f ty^* 7 5 g (2 5t) T^^^^lt^ 
10 PACK-ACE (6 0 0mL) (±U^S 7mmT$Pi£^8 Omm^$ 1 2 

m) ^ot3^f B TOl:9 0gl N £Kl9 0H)&#U 9 * 

jR-frttBSrl 0 0mL7^ y a—f (iffg 3 5mm • 1 0 OmmW^ 
15 lZ&-fWiffi%-T*mELfcW?2 5°C^*aU lOOmL^^y i-^^ 

i-jiCSfflc^r^l/^^ (Is9mm^2mm) S:t<?t 3 ^B9T**^ 1 8 0 Ek 

±m**>hmi)m\T'te, #fris9M&%m& 1 0-9 0 o m p a • s&tv 

Xttir^y hftfftgftft'O. 0 5-1. OT'fc^o 

2#_tT-fcS 0 #£L<ttO. 9 5£lTT?fc!K J;t)#*t<«:0. 90 

SnFT'fc*), XK:ff*t-<ttO. 8 5£*TT-fc>K 4*fc#*L<»0. 8 0OT- 
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±!5#/Vv'?J^j£lit^9 0 OmP a • s / ^ fj&mfflfrttffl Lit 

U;v*/VJ*<&&m*\ OmP a • s <t *H6Vvfc* x K»£iJ$H£ffl Ufcir^ y h 

*h*l*<* ?y *9*v^< <*s. #*u<tei op 

a ■ s£*±T-&>9, 8 5 OmP a • sJ^T^»*LV\ «NC#*L< H5 

OP a • sW±, ttlflKfilOOPa • s£U:t?*>S 0 
<te8 0 OmP a • s $kT, Ht-$?3:L<te7 5 OmP a • s J^Ts m~ftt. L 
10 <li70 0mPa • s &t>#£ t < tt 6 5 0 m P a • s^TTfcS. 

PH12-12. 5fcSBfiE«jj:«S;SiLfeK^. 7E*^UiJ:5«*t:*so. l 
^2 0it°/oT$)^ ?&#^GC-MAS SK<fc S>^/V*y >\ 4- (2-tK 

^ UUPJj&Sfc < s li^^^t (Mw) ^5 00 0-3 0 0 0 00T-fe!)v IR 
15 flHtfcfcV^Tx 1 64 0-1 6 6 0 cm-' t£#&i~<5M£t: 0 ~^ 17 10 

-1 6 3 0 cm" 1 i:#St5PM^-MI^20%^mt), 13 C~NMR 
T'60-61ppmi 6 9-6 8 p pm©^^ M£gKV^/W5Stfctti 
NMR-PEGs:^ 1 0-9 9Sfi%T*fc!9, TCAV^3-9 0 Omg 
KOH/gT'fcSi^^hjWriJt^ «»tt » ft 

±l&tt*ft % MGC-MASS, IRs u C-NMR^im^m$:m^ 

^^vSSrWi-^^yr^wW^y^tafpmi:^ (Al) ^5#*ixTV>5 
*^T^i^>'S«r*i-57Kpr/i'^^W§ v*^ISft)|lftflE (Al) a** 
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5 ft«itft5t©T-*»5. 



1. Na OH3 Oli%a q. ^fflV^tpHl 2 ~ 1 2. 5|Ci8t5. 

2. ir^^h»^J (*y«r-*»«) Sr*^#i^-^ 5 0°C<DM 
10 a«&jNHITMd««. 

\ y 

Ul 

ffl ©«^ft«»«r«t9l»<. G P c ©IMF* / v-©^^ J: *) ^B^itt 

03 

15 4£#tt5o (lOOO, 3 5 0 0, 8000, 15000) 
N *J8WKl*5rt«*^*GC-MASS N GPC, ir, 13 c-nmr, tca 



SSSSS. 

w 



20 5&xs;ds x o. isa:%*»rt , *>5ix roir^ -y hmmmzm^tt* y v 

tttt^<STi-S*J*H^*>*. ff*b<tiu 0. 5SS%£JUbT-&^ J: Off* 
L<tt, l. OS&%#±T&S, *fc. 0£L<te, l5lf%«TO0, 
J;9ff*U<tt, 1 0MM%^T~ChVs *fcff*L<Wu 8 M1:%^TT**> 5 > 
25 #fcff*L<fi % 3ES:%^TT-fcS, fcfc, £j|f£ti\ -fe^ Vh^JD^lJ^S^ 

-blS&^filGC-MAS SKX t)*/U*JJ ^ 4- (2-tKnmf/l/) 
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rt'-^icwas&VM ti* N El GPCf t~ h icjsv^'C, 

(Mw) 3flS5 0 0 0£lTX'*,-5ts Jtattt8#<6T1-**5-t*l# 
5 &») N 3 00 0 0 0*&*.Zb, mfctetfe, x?y7*xV5iktfetfi&T't5*5* 
H^fcS, 0£L<{3\ 8 0 00^iffc^ I:t0ll<(t 10000^± 
X*hZo £?Cs fflKIt 3O0O00WTtfc^ *t>ff*U<tt. 5 00 
OOO^TT*&So fc*5* MTO#**HU ±IEGPCi!l^4 ; ^J; l 9S'J^^ 

10 ±IE^^ V h^a^JlC*5V>Ttt N I RWJEfcfcttSx 1 6 4 0-1 6 6 0 c 
m' 1 te#£^*gfcJfcfcW3£&tfSl 7 1 0-1 6 3 0 CI11- 1 

«iA/if#^tb^V>^^^S9lcbTV^o L< ft, 1 64 0-1 6 6 0 c 

5 tt, 5%»TTfc!K #fc#*L<Ht % 3%J^TT'&S 0 

ni 

ff? ±SS l3 C-NMR£:fc^T N 6 0 ~ 6 1 p p m t 6 9 ~ 6 8 p p m<Dfr * 

WttWU, 9 9M%«r«iL5i:, 9 9lf%«rigjt5i, ifckttflOIB 

Ufc 9, IfoKttte^teTi-*. ^1<I*5 0II%^± N 
$U<(46 0li%g±, Htc#£L<te6 5£I;%£Lb> #C#SU<tt70 
25 mm%&±V$>Z> 0 ^fcs #£b<f2 9 8mi;%^T> <fc9#£L<f*97E 
R%UT, L< 1*9 5fift%#T* L< H9 3M%£TF\ ft 

t,#$L<{*9 3M%£nF-C*>5, 
±12 T CAV^3mgKOH/g jNTC'fcS t , ftbkttt&OgatCttm&K b 
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KOH/gJ^Jb. i!)^L<|j:10mgKOH/g^ XlCff* L< ft 1 5 
mgKOH/gKl, ^:#4l<|i20mgKOH/gg±, £<b#$b<te 
2 5mgKOH/g#±TfcS e #*L<tt5 OOmgKOH/g^ 

5 J;^^t<fi4 0 0mgKOH/g^Tv IC^t<fi3 OOmgKOH/ 
g#T, #|c»tL<tt2 0 OmgKOH/g^T, L< fi 1 5 Omg 

KOH/g^TO5, 

±IE^/>^^A^3^|[^ l o~9 0 OmP a • s Rtf/Xl** * s MbfEffift 
#0. 0 5-0. 9f$)5t>yh«^ P H12~12. 5J^±»C|a^ 

Jbifctfc (l) #P7^UW§ >-^fiafP^Sfls: (ai) &tPF«6?d# 
^^vft^msf*: (B) ^tpmSfr^^fi^UTJ&S^y^^^fife^* 
H-a-^. &#A/r-£3fc<£ % (2) jKUWi/y/!) 3-/u^TISfn¥l:f*: 
(A 2) Rt**tt»^>'#A'#i'ftS*Sfc (B' ) &£t?)MM*fifc#fc*;frfr 
15 LT^5^y*/^v^*m^ ^hX'ti^co, (3) sKD7;^l/y 
=»-;^^t&fP#afls: (A 2' ) RVTf&fQ* A>tfymX*Mi* (B) 

(4) ^-^vr;^wvS$:Wi-^¥Sft (a) ^fiSSi*;^yil$t* 
(B) fcfe^tr*fl^rt^fe^tta»l»«MV^*a;*bT*5*p *^ 

S£fc<0#* U^fctt, ±sEUfc^tTOT-fc§, -tfttofe (1) ©^«Hc*5 
V^Ttt, ±IE#y T/^l^W $ y3R^ftld*ftft (Al) W\ **i/T/u#U 
^»fc*r*-$£i:*s#*U<, 3EK> (1) % (2) Rt; (3) <DJg«fc*jl*T 

25 ^W^y =t-/u^|g[fp^^ (A3) «r#tr£ U\ £fc N (1) s 

(2) s (3) RV (4) <0#tt&ara*<frfetfTt>*V\ 
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ir^^h ; T^^^-fe^^h, 77-<7^>at^ y f v iUiJpir^ :/ K vy# 

ft. &M&&-&&mo*>?y-bZMm-f5>tc$>\^ l£&7kg8 0-18 
5kg/m\ 7k/ir^>-bit=l 0~7 O 0 /ott§r tV\ <t 9 

t< tt x ^TKSl O O-l 7 5 k g/m\ zk/ir :/ f J£ = 1 0-6 5%T 

15 ^/B^jfgT&So 

0ffi%i:45i5l:t5rt^U\ 0. 0lit%*It*fc5i, 
-h^^t>, 7*^t^ y-K »H>flfcJ0;B:ay*y-K Mi&*$tf> 

Hfc/Ba^y-K asacfc&a^ y-K y-h*K##n?fc 

25 9 N f^i&^^y-K (^9^»«2 2-2 5 cm^tSfflO^V^y 

-h) s iSifltta^y-h (*yy7m&2 5 cmRJhT\ .x? VT^nHgC 
^5 0-7 0 cm^tEfflOay^!)-M s Ifi^f ay^ !J - t^7U 

-*y ^^wojasv^fttt^n^ijxs^^^a^ y — Mciffaft-cfca. 
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u>mb# * ->/us i % ^rf § &mtf y * A>tfismx # mm m *f e> n $ . 

5 ft ; t/y*/W^^7jvwy ^ffi&fy) ;^7^ :/*/wft:/&*/i^y 
£4fc ; #y ^T-W^^afci/lfeJt ; 7^7!iw^/l/*y^-7x;^-* 

tf^m&Wimb fCtt, ARtiU #BB3pl - 113 4 1 9-^#fcfB«ta>*D< 

10 ^^»*;#M¥7-2 6 7 7 0 5^«^|B«©*0< (a)^iLT, * 

? v ^Xik&mb<D&M;&fcRx}/xft%<Dm.b. (b) ^nt, #yr 

*S^Xtf/*L<W:^0*B7K^^ &tfK/Xf3s %<DUb, (c) 
15 tU, #5 7^*V'^y3-W (/<*) 7y;^wf/^^^ tK 
P7^u^!)3 — /^ft-fr*©^ W * 7 1 £ ©*l^f^Rl>'/Xli 
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Hlfeftl 1 3 

25 Ti?8 O^-CJDPflLfc. * h*i/#V^^^?y a— ]) u-h 
{^Vy^r^-yY<DW-m^1)^^W2 5) 7 2. 3 ^^^D;^22. 5 

2SP n tK64. 6 9&tf Sfttfl^mn 4: lX3-^;^y h^n tf^y|H. 78 
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££Jfc<r3te*t3** tt¥$&?ft 1 7 0 0 0<Ptfy #/i^V&^M£&7fq£ 

5 

nmm 1 4 

au»K «#^s mrmm. ***** ■ &xm\nxmmtiiWim*m*. 
fctf y xmr fornix v (n= 1 0) ^y-ty ^^-u-^^wap* 

y ^ y ir y ^£>z«gfc:^ Wit**/ K* W#JD*/Hft 4 T*tt>to 
10 ) 3 0 Ogp, zK&ffc^b y ^0. 0 8*5£{t&* % S^#®^CTT-9 0°C^# 

I M-es&nLfc. iBjp&TflL 9ot:-e2iemi»»^rtx #y ^y* y 

yl 
m 

r 15 njfeM 15 

g TT'8 O'CS-CiD^LfCo ^ h^^yai^W^^y n-yt^/,**^ y i— 

{^U^^^yY(D^m^n^/VW2 5) 7 2. 3gfl, ^^U;vi2 2. 5 

20 gp N HJ&m 4-e^tfc^y ^y-fc-y yEo»v^7-2 5. 2Sp N * 

6 4. Gto&XM&ftWMk\sTZ-*fr1]-7Y-7v\£*l/tit2. 
tfc^7-^-7K^MWw4. 6%i@E^T^^!7A7K^2 2. 50£3B# 

25 tt¥^ll 8 9 0 OO/Ky ^/^yi^^i^^f ^# 

fc. 



^ItfliJ 1 6 
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Tx-8 oX>*T-tomLtc 0 * =-;i>*; \) u-y 

(^Uiy^i^h'OW-i^HlJQ^/^l 0 0) 7 2. 3g(5 s ;< y /ufife2 2. 

5 2$P N 7K64. 6&RtfiiaM£i&*lJ£ U3-^^/f/ntt^l. 78 
«*»^Lfc*y^-*»*c3fetffc4. 6%ia«6»T>*=!>A7K»«2 2. 5 
tt*3#W-C*TUfc. ffiT&TSL HK4. Q%T&$mTy*-V&7kmm7 . 
5W«:il*IBt?»TUfc. H5ffl3l#«^-C8 Ot2Kifi£fc*H$U fi 

10 i&%^£: 0 
Hife^I 1 7 

ffc-a-fe) 4 0 0SP4rtta^ 26*C»H*TT9 0TCfclMB.Lfc c KJS^rt*9 0 
jbD&itiSft: ( h y mf-Wx h7 S ^EOfti&D^^ n-^- (2) ) £#fc e 

20 

mmm 1 8 

TT'8 0°C$.T'mmLtc o ^JJifWy^-/^/ (3-^/1—3-?^ 
25 Ji-x/v (at^l^^*^VK©S|l«&ftJn*AHfc5 0) 7 2. 3&, V 

/i>m 22. 5 mi&m 1 7 T--a*j5& ltc hyxfuyfff^E omnvv?? 

n-r- (2) 25. 2^(5, tK 6 4 . 6 SB&tfig£H£fF8lJ i: LT 3 -p« 
B W^*1. 7 8gpSriS^tfc^/^-7K^MWc4. 6 %««fflfer ^*=. 
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■CfcfiflEfcHttU S£KJfc&3fefc£i2\ MfcW#**i 9000©jKy^ 
8 0 0 gs MTO4 0 0g^/^/K^t- (^d h d^:N-5 0s 

x^attJS) fc*9«*EWET?3 o&m&MU Ufc. &i^T% m«!2 6 % 2 8 



yi 



4x 7ta-|S x 2^o*!;tfXt5-fe^^f»f^«#:«:«6{c^Ufc 
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10 



15 



20 



SEll 

m 






(SS%/-te*>h) 


(mm) 




0.350 


167.0 




0.380 


193.0 




0.400 


211.0 




0.270 


169.0 




0.280 


208.0 | 




0.290 


247.0 




0.310 


157.0 




0.315 


188.5 




0.320 


209.0 




0.260 


163.5 




0.270 


194.0 




0.280 


224.5 




0.250 


104.0 




0.300 


188.5 




0.315 


212.5 




0.230 


168.0 


0.240 


200.0 | 




; 0250 


186.0 




0.260 


199.0 




0.270 


212.0 




0.210 


186.0 


0.220 


221.5 
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NU. \)m P. 26/b8 





(as%/-t^>h) 


7QHi 
(mm) 


(mPa*s) 


U(d)/j<(e)) 




0-387 


200 


5190 


0.915 




0.278 


200 


4700 


0329 




0.318 


200 


4950 


0373 




0.272 


200 


1840 


0325 




0.307 


200 


4690 


0.827 




0.240 


200 


4520 


0.797 




0.262 


200 


1530 


0.270 


ifcfcWl 


0.214 


200 


14200 


2.504 



10 S^«BECDS«»T^ib2»a(DttS 
5680 mPa»s 
5660 mPa-3 
(e)= 5670m Pa -s 
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iu 
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&6fc*5V^ )l^E^^T^^2^0^iu (e) tt, 5 6 7 0m 
P a • s T?*>5, 

•^-5:^WJ3, 4, 8. 11, 13, l 5©*E^©-fe^^MbfNSI« 

&Jtt5N-$£, ittm i v&m&tirei* 2 . osJUb-cfc statue, jsjfcMa. 

4, 8, 11, 13, 1 5^i^flil.. 0#Tfc#flrfc©<fcoT^S, 



25 106^ny faft 9 5%^Jh 

wtiL^mnm (kg/u 1. 5o^± 
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mi 







mem 
mm 

(k«/L) 


300 j/m 


212#m 


150//m 


106/im 




0.1 


50.0 


95.7 


99.5 


1.52 



^8 



10 



lg. loss 


SiO z 


Al 2 0 a 


Fe 2 0 3 


CaO 


MgO 


0.5 


92.6 


3.7 


0.7 


0.5 


0.2 



&M=1fy2. 64 



^9 . ' 



25 







7PH£ 

(mm) 




0.16 


97 


0.17 


122 


0.18 


144 


0.19 


163 




0.14 


127 


0.15 


165 j 


0.16 


182 


0.17 


210 
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mi o 







(mPa«s) 




0.188 


625 


ttttttll 


0.150 


1780 



^3§^it^i-5i> It^J 1 ^S^-ett 1 7 8 OmP a • sX*fo%<D\zm 
Ml 1 



20 





(») 


(*/(d)/tf(e)) 


(mPa*s) 




0.59 


0.873 


625 






0.325 






1.65 


2.504 


1780 
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"f * <om& t ft 5 7 5 #m<£>*/^ /Vjt A^ra^M < ft o 9 N #9 $1^1" 
5 £5. 

10 ^H-NMR^^-hSrH]9lC x M^H-NMRft^ h £0 1 0 fc7jrt\ 
° h&H 1 2 1CtjH% &mm<r>?$y I R^-f — h £rlH 1 3 tmPotf) I R 

: ^ 

W ffi^ftjft&g 1 5 *fi^D D aONMR-PEG^J^C^fflLytH-NMR 

m 

15 f + -MBl6K»t. 01 2 056 0 — 8 0 p pm©*t^:BI4:BI 1 7 

H= 

3M*R:H8. 5mS%, C5 0. 8li%, Nl. Hi% 
ftM, : H 8 . 6*1:%, C5 2. 3111 Nl. 2£S% 

25 <i^»GC-MASS> 

?}) U-K !K!Jif^i)3^ (n = 2~4) x 1, 9 

^uy, 4~ (2-7 5 ;x^) 
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5 5o a: h^m^vU;* ^ ]) K i&y^WW zi—;\, (n=2-4) 
<GPC> 

10 : Mw 1 2 3 0 Os Mn 7 9 0 Ox Mp 9 3 0 0 

|j *f$U D D : Mw 15600. Mn 8 9 0 0, M p 1 3 9 ,0 0 

i 
in 

W <H — NMR > 

15 09M01 O^P>. ^U-^ 5yEOW*T^n ^r-^^_ N _ 

s 

a 

j~ <C-NMR> 

Ell 22»£> N ^y^^l/V^5>-EOft»^^n^-S^^)^m 

£>fc°— *ttj&$>ftfcrt>ofc 0 6 0. 4, 6 8. 4 p pmfctf— ^fcfcfgLfc, 

< I R> 

25 ofe 0 
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mi 2 



5 







*«« 




3371cm' 1 


3366cm" 1 


OH. NHftffi£$) 


2870cm"' • 


2869cm' 1 


CH#t8Jfi» 


1719cm" 1 


1718cm' 1 




1568cm"' 


1579cm' 1 


o=o(*ia»a(*;u7i?>i$tt) 


1454cm" 1 


1451cm" 1 




1351cm" 1 






1107cm' 1 


1110cm"' 




1040cm" 1 


1040cm" 1 #jfi 





5 <TCAV> 

| Sl^if^: 3 8. 5lt% v 1. 1 2 5 6 g 

| »l*lft^5>IB2«ft^'4r^S**Kffc:'fK!;i>AS: 13. 161mL 

^ 15 #)38pH2. 60,|l^MpH3. 50, f 2^MpH9. 94 

[y fn:l. 003, TCAV: 65. 8mgKOH/g 

ru 

: 5 ; 
~r - 

S <NMR-PEGt> 

f*&iSil>l£R£fi; : 0 . 0 4 4 1 g 
20 b 9 **1^<Z>{fcftM: : 0 . 0 4 5 5 g 

NMR^tt$ hP^f"^/3. 3~4. 2ppm^:0. 8 7 8 1 
ft* : 1 . 2 4 1 3 g 

xKy ^-Atf^-OCH 2 CH 2 -^mgit^ : 5 5 . 18 OM&% 
25 ffSj^LT^ftM [Y] =0. 851 [X] -0. 0 0 3 1 
[X] : NMR<Dffifritm 

[y] :msjt nJmy/#y?-A 

(NMR-PEGi) =0. 0455X0. 5 5 1 8/0. 0441/(0. 8 
5 1 X 0. 8 7 8 1 -0. 0 0 3 1) X 1 0 0 = 76. 5SS% 
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#S[^A : PGM 2 5/**?V*mi-h}) *A=8 0/2 OM°/cn M£¥ 
Wt2 0 0 0 0 

5 *i^#B : PGM10 0//?f V^i"hV !>A= 9 0/1 0^%x Hit 
5 0 0 0 0 

*S-£ftC : I PN50AWy|tf!)^=8 5/1 5mm%> mm¥^ 
3 0 0 0 0 

#*^*D : I PN 2 V h V !?^=9 0/l 0|S% S m§¥£> 

10 ^ g 2 5 0 0 0 

PGM 2 5 : * hdrix^yoL^lx^i/JJ 3-/]^/^ y U~ f {^Ul/* 
*r*s WffilD*^* 2 5 ) 

PGM1 0 0:^ h^V^y cc^ix^^y ra^/wey ^ ^ y ^— (jc^-i^ 



15 IPN5 0 :*'Uxfvy^|j3-;^/ (3-^f^-3-7r=;i/) x-r 

jLa. 



m IPN2 5 :7K!)xfuy^pa-;i^; (3 ^vu- 3 --fr—fr) ^— x 

a 

20 

^sp##ii^h7^K-fe^^h (iSiBi^s *¥#"fe^^htt») 8 00 gx 

l«ffW4 0 0 g£^/W?/U**1>— : N-5 0 N X^^tt^) 

3^LfcfiJ-^T*ifi^t^2 4 0 g Lfc-fe t y h oig 

il:g5 5 mm, 5 5 xnm©^a2RtS5t*/^^;USrSJi)fc. RfS^S 
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^13 





(S£%) 


(S3%/4ry>H) 


7D— fit 

(mm) 


11^80) 




50/50 


1. 5 


102 




50/50 


1. 5 


98 




50/50 


1. 5 


95 




50/50 


1. 5 


102 



3lJ£0iJ 1 9 

is jftnitfcs 1 8 5.8 gtt^, mm%m%T, &.lt>mft*6 5°C 

^#?g.Lfc^ iS^fbTKfif 3 0%tK^3. Ig^mmLtc, 3- 

#9 T/u^ri^/^P 3-/i^e; T?v*r~f\>x.— r/i'&Mfc (£*T\ IPN-2 5 
ilfcto ) ©8 0%*il5 3 0. 0 g> L-77 3/HfyRl. 2g, l 
20 ^/^*-/W3. 9g^jKtW:7^U/HJ7 1. 3gx ^ft^il*3 
8. 7g©fi^^3^T-i(STLfc 0 »T**T3L 5lt«Et 6 5 e C-C*l. 5B$ 

25 

.*J60»2 0 

fcmm~, IPN-25©80%«271. 4 g> 2 1 8. 2 
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0%*^*<S2. 6 g£$&b0Lf:: e ^rr-v N I PN- 2 508 0%7Jqgf£2 7 1. 

4g, L-r^a/n^^i. og s i ^2. 6 gofe&mm 

^TK^fk^hy !>A7K^T-pH=7^^bT, fillTO^S: 2 3 , 6 0 0 
H:lfcM2 

fomm^s jTt^^mfcl 8 5.5 gtt>2^> £^#IS^Ts W^fifce 5°C 

ii^{b7k^(^3 0%tK^3. lg^iotfco ^r-^ ip 

N- 2 5 <£8 0%7K^5 2 9. 9 g, L-7^3;^>tl. 2g, 3-^ 

* 3 8 . 7 g <Dm&mZ: 3 f$f«-0iiST L*:, igTI&T^ §1 6 5 °CX* 1 . 
5Kf[aMtTl^l:^$^. ^bT, Z<DRfom* SO %<D7km4ki- 

fommZs I PN-2 5<D8 0%7k*£fi£2 7 1. 8 g , ^ 2 1 8 . 1 

0%tK^2. 6g?r»Lfc 0 ^r^ IPN-2 5©8 0%*^2 7 1. 
8g N L-T^a/Hfi'S&l. Og N 9 g <D^g 

Kndf^jc^T^ y V— Y 5 7. Og, 7^!)/^19. 8 

g> ^fty^n. 2 gfD^m^smmxmT^tco mmr^ 



10 



nJ 

m 
m 
m 

m 

5 

U 

nJ 
iy 



15 



20 



25 



25. Dec. 20 0 1 23:49 YASUTOMUAs soc i ates NO. 0993 P. 35/58 



85 

(i) */u*/MWB:JSri5fc 

5 ^¥##l^h7VKir^Vh (j8j B °o£> *¥m±*^htiM) 1 0 8 0 g. 

(J IS R 5 2 0 1) 1 3 5 0 g^;W^ 
f— (^d°d« : N-5 0, T^atfcS) KAtU flKSEUst? 1 0 9 Ufc. 

W *- 
15 

Li 

I (7n-«^jfe) 

o 

M ^^v^n — v (IS = I@10 0mm s JbfiS=EM 5 O mm, = 1 5 0 

mm) fc!6*fc. fc^TN gift >) ?> 1 0^i(a^7^^^^W 
20 fc#*>Jhrffc^ ^^^l/^^±Jwi2:^ofc^/^/^E@^^2^lBj^oVN 
T$J£U r^sp«&H*r7P-i[ (mm) i bfc 0 

8l*BSSr3E^.*r7n— W^S:ffV\ 7n-f]JS 19 0-2 0 OmmlCftS^D 
25 gfcifcJ&Lfco 1****1 4 JC^Ufc. 



*¥#^i§^h7^Kir* (M«. *W*^^htt«) 6 0 0 g£ 
*Jl>fi/U**1— (ffi&& :N-50, TX^ftM) KA*k {£if 1 0^ - 
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4lB«0^»^tc^5^9 ^@B^uyc:7kl 8 0 g 

5 t*L3g*fc!>M*&&x 5^l:S»S:»TUfc. USlfc^^ h4 0 0 c c *S 
88cmO«V>j|t^H:7il, ^><*EMBtt£# (BROOKF I EL 
D DV-n/^tfvK^A9 1/1 0®&) \ZX, #&£8!l£Lfc. r©it, 
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2 0 (mP a • s) K#LT, H&fll 9 1 9 fi 1 , 1 2 0-2, 8 8 0 hft 
5 mbiite^Z b&frfrotz. 
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5 ^#s^&„ 

2. ilufE#yTA'*VW^^£&fP¥a# (Al) tt % t^V7/^l/^ 

m&&-rz z t z&wl t -tzmxtDmmm 1 ^ibiso^ y 

/^vy^D (A 2) sv^ffefu^/^/^^ii^ms* 

TK^ST-^a^y ta"*w^jj ^-/H^f&fpmaft (A2' ) slot^d* 
/^yi^^t* (b) «tpma*i<t»»»*ux*«ri:*w»ti-*^ 

tfyr^u^yy (A3) £^t?r tzftmt-fzm* 

(ommm 1 y 

25 *umi'^!)a-^fiflli*i* (A3) Sr^tf - 1 %Wmtirzm$. 

^yr/^v-^^y a-^******* (A3) **tf£ - 
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s m h ■+ % # v * >vi£^mk &m&fc<D mm*®:, 

15. ^/W/^A&^gtfSl 0~9 0 OmP a • s * V Mbflsfc 

ffciso. 05-1. 0X*hZ>zb*®mt1rz±*yhmDm, 

16. pHl 2-1 2. S^IBSE^^ISSSUfcR^, 5E3?#*ffc:«fc*&i&S# - 
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0. 1^20ifi%t*9, i^SGC-MASSi:):!)^*!)^ 4- (2 
-tKn^xf^) &t>\ l-4i>^f-V^tti$n> GPC 

<D\?-t KM&tH < % Sft^^ft (Mw) *5 5000-300000 T'fc 0> 
I R$J£K:fcV^ 1 6 4 0-1 6 6 0 cm" 1 fc#feTS»ifc 1 7 

5 1 0-1 6 3 0 cm' 1 S^IfctW &g<Z> 2 0%OTT*£>9, 13 C-N 

MR"C6 0-6 1ppmi:69~68p p mCOfr * ji^yy Kffig^->^/^S 
NMR-PEGI^I 0~9 9lS%T'fc!Js TCAV#3-9 0 0 

10 17. 4>ft<£t)7kx Ir^vK ^^Vh^D^JSr^A/T'^S-fe^Vbaj^/fe 
15 -e$>o-C, ft-fc^baSimaitt, lf*^«Slffi^l 4^fB«<Pi^^h«l2riJ£JB 
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5 #y7^uw$^ft»itfl: (ai) RV^*M:y8^IS» 

S (b) ^^MW^i^UT^s^D^^y^Sl^ifc^, 

m 

•ui 

S 
o 
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